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OVERVIEW 
STUDY OBJECTIVES 
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Develop reference configurations for incremental growth phases of the Space 
Station 
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determination of an optimal location for the customer servicing facility. 


OVERVIEW 
STUDY APPROACH 













Research and development activities on Space Station Freedom are broadly classified as: microgravity research, 
commercial materials production, life sciences research, and attached & observational payloads. 


^ CO 

o ® to 

z ® Q 
T5 co 


tr ~ 

® o 3. 

co ® 

© .52 c 
CC £ o 
r* co 

2 t/> 


CO 

_ Z 3 “O 
«! § 
c 

CO® 
•2 <2 | 

.8 sl 

•= E p 
2 ® 

S |g 

E <d 

.9- ® £? 

3 p 3 
a - ^ x: 

® o C 
>>5 » ? 
£ £ £ 

£ 

. 2>-2 

' oi ■= ® 
CO KJ 

C O ~ 

S ® 3 
Q. 3 Z, 

E "O c 
! 3 C ® 

1 co o E 

: 8 %.f 

1 c 6 s- 
; O 3 ® 

! co co o 

^ jj s 

: c T5 t: 

® co c 
E o. ® 

i'5 ® co 
! 0*0 -O 
: ® c co ■ 

, C CO ® 

: o — T> 

' fi I 

’ p Q, * 

if is 

! is® 

: <8 = U. 
^ CO CL 

: >^ 0)5 
. -c c ^ 

: o>*= ^ 

|r IS ® 

!£^K 


co CO co 
© © a) 


co jo jo 


S © </> 

c Q © 

8 « S 

«- ® -c 

® s= Q. 

® -r » 

Ms 

»i>r.£ 

-t— O CD 

$ ^"5 

£ D P 

loi 

CO 5 co 

■§§, s 

-3r| 

CO ® o 

8e« 

C 3 ® 

.2 8 n 
<8<§p 

® .® 2 
S W ffl 

_l >. o 
m CO P 
2 j= ® 
® < P 

® « * 
o g o 
® *-g o> 
.c co c 

r ® £ 

5 0 3 
co _ o 


g^ » 

C 5 © 
3 « P 


® £ E 
E2 ® 
= ® E 
o DC 3 

® ® o 
CC <£ • o 


2^ r 4^ 'C 
C bz o © 

g o ° c Q. 

•8 M a | 

>% ® <o 2 o 

So 

S | egt 

<Il|l 

>> ” co >® 
co 9 c c* j2 
VO o o< 

X ® « ® E 
p B -2 £ o 

© _ P © T 3 
C o ® .O ® 

got 

3 ■§ 5 C 

< £ t! J2 o 

| 5 »l« 
lf«f 8 

© 5 .c O a. 
1 - ^ a ® to 

I" ° 


W U- 3 t 

y k ® h- 
S DC - . 


Q-- ® - .1 

“S 2 .| 8 §. 

■S s ^!r ® 
■§is®o 

t£S« I 
! is'gi 
fllSf 

^ co nf © 
w ^ c y 

-Q ^ r © X 

Op csi ? a 

bCM E x 
2 CM C ® 

g E £ - 2 > « 

S J= co (/> — 
O ® O 3 3 
® Sc/)' 7 

I g .33 t 

L. CO ^ ~-o 
£ ® g ^ c 

gsSl % 

o 75 m 2 xs 

§ ”o|'§ 

®s l”s 

co < E ll 
C >, £ ® ® 
.2 .t: ‘5 3 3 

ilfii 


o >. 

V) O) 
=6 ® 
r- O 


pB 

« g 


00 w 


o 

Q 

111 

LD 

DC 


< 

as 

> < 
DC Q- 
LU CO 

OO 


Q 

08 

DC 


8 

E 

co 

c 

Q 


*8 a 

if 

s 2 


o 72 


<0 

3 

A 

E 

o 

o 


E 

CO 


E 3 


■o 

c 

CO 

<p 

a> 

co 

co 

« 

0 

co 

CO 


s< 


4^ 

i 


CO X= 

Si 

§ 2 

12 

II 

© 5 

§ c 

f 2 

o 2 
O Q. 

3 t> >» 
B ;? O 

2 5 i 2 

co . co 
.e &£ 
o| p 

3’»! 

w m r 


f sf 

= s <?- ? 8 

O c 2 E o o» 

p 2 * -o 5 * 

< 

N 


(0 
o ■= 

£ f 

LU 

CO _ 
CO *0 
© C 
CO ® 

9 m 

b CO 

co c 

'i § 
» § 
.E ® 

© c 

© O 
© a. 

P co 

> ^ c 

.9 a 


® O n 

n a> o- 
c js - 
3 o 2 
co — 3 
CO CD — 
a> u. 

a. £ « 

® £ TJ 

■c '5 c 

co co 

181 

» Ei 2 

.® 3 e 
= “■ O 

y ® s= 
co c w 
t: o 3 
$ a 4 

g so 


8 

Q. 

CO 


£ 

c 

c 

o 

ts 

3 

T3 

s 

Dl 

8 


o> 

= o 

1 O CO 

2 CD c 

« ,,o 

2 £ c 
o c o 

s o -D 

III 

E P o> 

DOE' 

co Jr- E 
© © 
2 .c © 

£5 S 

.E o o 

S6& 

111 
, ° » s 

£ B fr • 

O) CD O .£ 
C — — 

*55 

CO 

a 


o> 

c 

•c 

3 

I 

*3 

C 

co 

E 

© 

s 

CO 

a> 

g> 

co 


“O 

0) 

.> 

5 


CL 

O) 


CO 

a> 


o-2 

1 8 

CO £ 

8=5 

2 2 
o- e 
2 2 
2 a 
© 3 

U 

2 2 

2 CL 

« ts 

o 5 
‘ a 


1 

i 

o 


S.|| 

i io 

o ® c 

§2 
CO 75 2 
p ® E 

jm? 

3 ■§ .2 

» 2B 

g S3 

| ©2 
£ c 0 . 
= .2 » 

s s 8 

© Cl o 

£ 2 -<c 

® - g- 

If* 

3 ® ® 
O OIU 


a W 


2 c 


x: 

o 

.3 
E © 
5 3 
i 2 

> Sr 

> 8 . 

g® 

Is 

3 s 

I! 

a. © 
n « 

31 

>* • - 
O) S2 

o.£ 

•Z. 4- 

2 Ml 


8 


i “ 


E 

3 


CO 

. 0 > 


CO © 

CO 0) 

£ CO 

a >* 

Hi 

■g 3 

lw 
x »2 * 

® “7 ~ 

N -• o 

il- 

co 2 c 
as S r 

i. n o 
o.O^ 


E « >; 

©CD) 

0 ) o o 

© « J 2 
co 2 ,o 
g .y s o 

© CD 
O • 

CO * 

© 


ts o 

« i: u 

3 c © 

|o 8 


S 

•MB 

Ol 

O 


T 3 « 

C *2 

co c 

■ ■M 

2 fi 

8 i 

•s 

DC 
0 ) 

X) 
co 

o' 

8 - 
Q 
a> 

O) 


X 3 

C 

CO 

*% 

2 

1 


a> 

-C 


i 8 

’■= CO 

CO *c 

•B © 

2 


CO 

o 

o 

43 

O 

hm 

“O 

c 

co 

** 

CO 

Q. 

o 


n a> is 


a> "o © 

J= c © 

^ CO “ 
c • O 

| wO 

ills 
»I8 

111 5 


© 

E> 

© 

® (0 

si 

P 

c m 

CO ft 

Si 

$d> 

• I? 

||| 

£ O ° 

1 if 
£ o 3 

2 © 

l r i 

© r: c 


o 

JC 

a> 


2 

•k 

o> 




° .2 

OP© 

1 1 8 

€ 8 

CO 

S 

< 


CO 

< 

co 
CO 
J= 

a 

3 
CO 

CO 

03 

0 

1 

I g 1 
€ 2 ® 
® © > 
-n W © 
© S •o 

N 2 ^ 

'§»§> 
w ’q. o 

g. 55 
= s |2 


E 

a> 


a> 

0 

8 . 

CO 

1 

c 

I 

CO 

£ 

CO 


a> 

E 

Q. 



The most constraining resource on the level of activity on and potential growth of Space Station Freedom is the 
amount of Earth-to-station launch support. Rather than predict this level of support, a range of scenarios (i.e., 
transportation models) was developed for this analysis. These models cover the range of likely launch support 
to Space Station Freedom, from minimal support using primarily Shuttle-only, to aggressive support using 
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TRANSPORTATION MODEL 
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System Growth Requirements - Power / Thermal 
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SYSTEM GROWTH REQUIREMENTS 
POWER / THERMAL 
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Thermal Consistent with Additional aft radiators • Forward gimbal 

275 kW power Addition of forward beta • Transport lines 

generation gimbals and radiators • Radiator growth volume 




System Growth Requirements - Pressurized Modules 
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SYSTEM GROWTH REQUIREMENTS 
PRESSURIZED MODULES 

Pressurized volume includes common modules, resource nodes, and pocket labs; Space 
Station Freedom design must allow growth to a maximum of eight common modules 
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Microgravity Research Emphasis 






System Growth Requirements - Crew Support 
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SYSTEM GROWTH REQUIREMENTS 
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Integrated Growth Concept - Growth Deltas 
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Integrated Growth Concept - Configuration 
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INTEGRATED GROWTH CONCEPT 
CONFIGURATION 
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The STV accommodation facility is a structure capable of housing an STV with an aeroshell. This structure is 
centered on the zenith face of the lower boom. A lower keel length requirement of 12 truss bays is based on 
providing clearance between the STV accommodation facility and the docked Shuttle. For a space station 
configuration with the STV accommodation facility attached to the lower boom, a minimum lower keel length of 7 
truss bases is required for Shuttle clearance. 



INTEGRATED GROWTH CONCEPT 
KEEL LENGTH & SCARS 
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Integrated Growth Concept - Module Pattern Development 
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Integrated Growth Concept - Customer Servicing Facility Location 
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Identifying location discriminators and performing trades comparing the location options 



INTEGRATED GROWTH CONCEPT 
CUSTOMER SERVICING FACILITY LOCATION 

The Customer Servicing Facility (CSF) will be located on the zenith side of the 
transverse boom against the starboard keel (attached at upper starboard bay #3) 




The following recommendations are a subset of the recommendations and suggested Space Station Freedom 
Program requirements resulting from this FY1989 study. These recommendations pertain primarily to current 
configuration issues associated with the baseline program which impact evolutionary configuration development. 
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system elements needed to support truss, power and attached payload growth 


